




place,	 using	vehicle.	 It	 is	 important	 part	












The	 navigation	 system	would	 suggest	
optimum	routes	 to	 destination.	A	vehicle	





and	more	 than	one	destination	 is	 equally	
acceptable.	More	often	 than	not,	 the	roads	
leading	 to	 those	 shelters	 get	 clogged	due	
to	high	 traffic.	This	 is	 especially	 true	 for	
coastal	 regions	 in	 Japan	where	 tsunami	
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nation	 specified	by	 its	properly	only	 (like	
shelter,	parking	place),	 there	 is	no	support	


































on	dynamic	 traffic	assignment	 (DTA)	 [7].	




















of	 cost	 to	 calculate	route.	Real-time	 traffic	















The	cost	 of	a	 link,	when	 the	optimizing	
metric	 is	 travel	 time,	 is	a	dynamic	entity.	
The	cost	varies	at	subsequent	time	instances.	
We	need	to	have	the	traffic	 information	at	




graph	 (TAG)	 data	 structure	 instead	 of	 a	
time-expanded	graph.
























３　Route Recommendation for Disaster 
Environment
Navigation	system	calculate	route	by	 in-
built	 device	 itself,	 or	 get	 route	 from	web	
service	system.	But,	native	navigation	system	
can	only	recommend	route	for	a	specific	des-
tination.	 In	many	practical	 situations,	 the	
driver	 can	only	 characterize	 the	 intended	
destination,	but	not	 specify.	For	 example,	
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design	due	 to	 their	potentially	 large	 scale	
and	variety	of	possible	situations.
VANET	 technology	 allow	 a	 vehicle	 to	
communicate	with	 another	 vehicle	 or	 a	
base	 station	 using	wireless	 communica-
tion	of	 IEEE	1609	Wireless	Access	 in	Ve-
hicular	Environment	 (WAVE)	 [14],	 IEEE	
802.11p.	IEEE	1609	defines	the	operations	
of	WAVE	 in	higher	 communication	 layer.	
















would	 try	 to	 reach	 the	nearest	 evacuation	
shelter.	Roads	from	densely	populated	area	




































k-shortest	paths.	 In	 the	 simulation	experi-
















s	model	 to	 estimate	 the	 travel	 time,	 since	
it	 is	 simple	 and	 extensively	used	 in	DTA	
models.	The	model	assumes	 that	 there	 is	a	
linear	 relationship	between	 the	 estimated	












road.	To	 simplify	 our	 implementation,	we	
consider	that	the	free-flow	speed	is	the	road	




number	 of	 vehicles	 is	 obtained	 from	 the	
traffic	data	collected	by	the	available	service,	
whereas	 the	maximum	number	of	vehicles	
is	proportional	 to	 length	of	 the	 section	of	
the	road,	the	exact	value	being	road	length/























the	travel	 time,	 i.e.,	 the	 ith	path	will	be	se-
lected	with	probability	Pi
Each	 recommendation	will	 announce	K	
routes,	where	Ci	 is	 the	delay	cost	of	 the	 ith	
route,	and	K	is	the	number	of	routes	recom-
mended.	Vehicle	 can	 receive	a	newly	 rec-










４　Simulation Experiment and Perfor-
mance Analysis
We	simulated	 the	proposed	routing	algo-



















use	Net-Convert	 tools	 in	SUMO	to	 convert	
maps	 into	a	 sumo	usable	 format.	We	used	
random	trip	 tools	 in	SUMO	to	 introduce	a	
vehicle	at	a	random	point	on	road	map,	and	
start	moving	from	there.
Speed	 of	 all	 vehicles	 are	 limited	 to	









































Fig.1：Map data used for experiment








































Using	K=2	 and	K=3	we	 could	 achieve	 a	





is	 no	 difference	 between	 cases	when	 the	
number	of	routes	recommended	is	2	or	3,	in	
this	particular	 setting,	 i.e.,	 road	network.	
This	 result	 strongly	depends	 on	 the	 road	
network	of	a	particular	 town.	For	a	 town	
　Fig. 2. Number of vehicles arrived at
　　　　destination in 1 hour
















we	 simulated	 evacuation	 situation	 in	 case	
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